With the popularization of portable terminal equipment and cyber social contact media, there are fewer and fewer barriers against expression of public opinion, which has led to tremendous structural changes in public opinion field. Online public opinion monitoring in government has, therefore, undergone a dramatic transformation in working methods, managerial concepts and data analysis technologies in order to keep pace with the times. For this purpose, the paper tries to offer a new insight into transformation and challenges of online public opinion in the big data era and puts forward some countermeasures as follows: 1) Construct a government platform for online public opinion to improve information collection. 2) Employ an open data policy to enhance the government's public credibility. 3) Cultivate more professionals and maintain a sustainable development in research and development as well as technology innovation. 4) Improve government officials' media literacy and strengthen their awareness of online public relations. 5) Build various types of case data analysis database to extract and purify the will of people, to gather in one place the wisdom of people and to construct a think tank of all the people for decision making.
Introduction
Viktor Mayer-Schönberger once said, "The essence of the world is data, and big data will usher in a significant era of transformation" [1] . As a matter of fact, Shenyang, will take the lead in experiencing the convenience brought by 5G. By 2020, most provincial capitals and some second-and third-tier cities on China will also have achieved 5G coverage [5] , which indicates that 2019 will be a transitional period for China from 4G+ to 5G. There is no doubt that the rapid development of the Internet will further promote the changes of a big data era and government governance.
Development of Internet Technology Will Promote Development of Government Management
The connection between science and technology and politics is ubiquitous. The development and application of core technology in big data will have a significant influence on the operation mode of social economy and industry and political expression and participation, which therefore leads to profound changes in government management.
In the times of Web1.0 (Internet used to mean websites and computers), say in 1990s, the establishment of large-scale portal websites for public communication was only sponsored by government agencies and almost all the chief positions were dominated by government. All the websites were government-centered and hence the government played a dominant and unparalleled role in public affairs.
In addition, government determined all the services offered by the websites so duplicate efficiency, low effectiveness and one-dimension phenomenon often occurred. In addition the volume of personal website visits was, comparatively speaking, laggard.
Not until 2004 did online social contact era based on Web2.0 come into being (mobile Internet used to mean social contact media and intelligent terminals).
The websites were no longer government-centered and took on more personalized styles. The websites have changed dramatically from the original PC desktop system to individual-oriented mass communication on the basis of social platforms and mobile terminals. UGCs from Blog, Tag, SNS, RSS, wiki, WeChat, etc. proved that personalized media and communication had been intensified and we-media era was approaching. In the era of government web2.0, social contact media attached much importance to public-oriented policy and the government was more active in disclosing information and absorbing external communication, interaction and participation. What's more, behaviors and processes in governance are more in line with public expectations. Some government agencies have adapted to the trend by providing mobile phone apps, public WeChat, microblog accounts and other online enquiry or governance systems to let the public participate in government management. Although
Web2.0 promotes interaction and information sharing in a bidirectional dimension, duplicate efficiency and low effectiveness will also occur sometimes.
Web3.0 indicates that the era of large-scale online interconnection will come true, in which comprehensive interaction, accurate perception and expression, and intelligence interpretation between people, people and things will be rea- People's Congress. It is universally agreed that continuous innovation in theory, system, science and technology and as well culture will be in harmony with scientific outlook on development and will be a core of China's overall development [6] . On December 9 th , 2017 President Xi Jinping stressed during the second collective learning session of the Political Bureau of the CPC Central Committee "Big data should be used to enhance the modernization of national governance, and it is necessary to establish and perfect the mechanism of megadata-based scientific decision making and social governance" [7] .
Transformations in Mindsets Will Bring New Opportunities for Online Public Opinion Governance
The technology in the big data era will bring technical advantages to online public opinion management. The big of big data not only means the rapid growth and massive accumulation of data but also refers to a new ability in current society, namely, the ability of obtaining huge data value through mining and analyzing massive data, which has an unprecedented product and service value.
With the rapid development of the Internet, big data has been constantly inte- Plan period is the decisive stage to complete the building of a moderately prosperous society in all respects, the starting stage to achieve new breakthroughs in the transformation of information and communication technology, and the expansion stage to fully release digital dividends [10] .
Online public opinion is "the will of netizens", which is the sum of subjectively oriented cognition, emotion, attitude and opinion of hot events and things concerned by all social groups [11] . The promotion and popularization of smart phones accelerates the spread of online public opinions. Microblog, WeChat and other social media, mobile clients, online BBS, community, news sites and video websites constantly emerge, the change of propagation modes has led to new characteristics of online public opinion expression, which puts forward a new subject for online public opinion to study and thus results in microblogging public opinions, WeChat public opinions, the mobile phone APP BBS public opinions, video public opinions and other new types of public opinions. The From the above, it can be seen that big data generated in the Internet era is not only a kind of resource, a new branch of science but also a corresponding data processing technology and a new way of thinking, which requires us to embrace innovation consciousness to face a new epoch with a big data way of thinking. Only in this way can we vigorously promote the prosperity of our motherland and realize the great rejuvenation of the Chinese nation.
Characteristics and Challenges of Online Public Opinions in a Big Data Era

Characteristics of Online Public Opinions in a Big Data Era
With the emergence and rapid popularization of online social media, attractive netizens gradually become the main body of public opinion communication.
Netizens can comment on public events or government decisions at any time, forming online public opinions and forcing the government to pay attention. In this way, ordinary netizens have become creators and disseminators of online information instead of passive receivers of information. They also improve the speed and initiatives of information transmission. Online public opinion becomes freer and more difficult to control then because of its convenience, freedom, diversity, interaction and suddenness. Therefore, public opinion monitoring has transformed from a single mode to a multiple-layer mode, from information monitoring to study, judgment, persuasion and processing. At present, online public opinion monitoring should be carefully planned in the top-level 
Challenges of Online Public Opinions in a Big Data Era
Online Public Opinion Monitoring Technology in Big Data Has a Bottleneck
Currently, big data processing technology and related supporting software can hardly meet with a large amount of diversified data. When it comes to online public opinion monitoring, Chinese government also needs to solve a variety of technical problems. For example, the infinity of network data aggravates the scattered and chaotic state of public opinion. Openness of information, convenience of communication and decentralization of discourse power have intensified the extreme emotions of public opinions and increased the difficulty of public opinion management. Big data is mainly composed of structured data, semi-structured data and unstructured data. Multi-channel release means makes it harder to study and judge public opinion, especially the size and structure of social media data generated by microblog, WeChat, QQ pictures and videos, etc. is totally different, because there is no rigorous structure known as unstructured data and semi-structured data, even if structured, it is neither matrix nor a cassette, so the original simple sensitive word-screening analysis method is very hard to work. The processing of this part of social contact data is far more difficult than that of structured data, and it is also a difficult problem for public opinion work analysis. At present, there are many semi-structured and unstructured data resources, accounting for 75% of the world's data [13] and there is still a lack of substantial breakthrough and progress in processing unstructured massive data intelligently. Distributed processing technology has been unable to meet the current demand since the complex diverse massive data has reduced the degree of data visualization. On the other hand, cloud computing, visual computing and other technologies update at a slower speed, and they are still in the stage of being developed and tested. More powerful technology and tools such as data mining language processing are to be introduced into the government public opinion management system, of which the application of data mining technology can help users find a large number of useful information from the text through online public opinion monitoring. With the aid of forecasting, contrast, clustering, and other functions, users can find out the connection within the mined data to judge the present situation and trend of online public opinion development. is difficult to set up a professional public opinion management team due to the lack of capable organizations or able technical personnel, so they can only outsource the monitoring to a third party, a public opinion information company.
Local Government Lack Professional
Since outsourced information companies lack the authority to monitor the online information in specific social management areas, they cannot guarantee the desired analysis and monitoring results of online public opinions government departments want, not to mention new technologies and methods used to collect and process online public opinion information within government departments.
Therefore, local governments attach great importance to the cultivation of public opinion monitoring analysts and construction of organizations, which is an inevitable means to improve the level of professional analysis and coping capacity.
Cao Lubao, a member of the standing committee of Nanjing municipal party committee and the minister of publicity, proposed at the 2018 Nanjing Think Tank Summit on Internet Big Data and Social Governance: "Studying cyberspace from the perspective of public opinion may play a more significant role in promoting the development of smart cities and improving social governance" [15] . Therefore, in order to realize "digital China and a smart society", talents should come first.
Data Security and Privacy Are Important Issues for Government Governance
In a big data era, we must pay attention to data security and citizens' privacy protection. Otherwise, once hot events happen, some people will indiscriminately turn to cyber man-hurt and will publicly expose the privacy of the parties concerned and infringe the interests of others. On the other hand, it may be used by others or foreign hostile forces to create and spread rumors, or to seek personal gains, or to earn illegal economic interests, or even to induce criminal crimes, which may cause immeasurable losses to others or the country. At the beginning of 2018, Baidu and Today's Top Story Online were caught up in the hacking scandal [16] , and were interviewed by relevant departments respectively. Later on, the two companies made quick clarifications. Now a lot of social contact software packages have the problem of privacy disclosure, of which having access to users' contact lists has become a latent rule in each industry. If users often use mobile navigation, their personal life trajectory and whereabouts will leave traces in the system background, which makes users' private informa- When users share the moments on WeChat, their personal information will be publicly exposed. Sometimes this will lead to a criminal crime. Now more and more criminal cases caused by sharing the moments are exposed.
Government Measures against Public Opinion Monitoring in the Big Data Era
Professor Wu Hequan, an academician in China, once said, "China, with the largest population in the world, will produce the most data. However, we do not pay enough attention to data storage and the utilization rate of stored data is not high. In addition, some departments and institutions in China have a large amount of data but are unwilling to share it with other departments, resulting in incomplete information or overlapping investment." [17] An important way to promote the construction of smart government is to establish professional public opinion institutions. By building a government public opinion data platform, opening up government data, attaching great importance to technology, talent training practices and service orientation, the government can reconstruct a public opinion management system to greatly improve its governance capacity.
Build an Online Public Opinion Platform for Government and Improve Its Information Collection System
The value of data is based on the data application, and improving the information collection is the first step to public opinion detection, analysis and warning. The construction of an efficient, all-round and multi-level data foundation platform is an important medium and guarantee for the government to improve the efficiency of data application. By virtue of its technical advantages, big data platform can collect massive data at a high speed for rinsing and screening to integrate high-value information. The use of cloud computing makes it easier to explore the value of big data. This computing mode of sharing resources through virtualization is the latest trend of information technology development after PC and Internet. How to take full advantage of cloud processing technology? The construction of a cloud platform can be realized in three steps [18] : data cloud construction, public opinion cloud construction and intelligence cloud construction. Data cloud is the central database established for all information, which has two powerful functions: data-searching and data-integrating. There are two kinds of information collection: whole network collection and directed collection. Public opinion cloud is the collection and integration of application software on the basis of data cloud, extracting the development rules of events, analyzing the development trend of public opinion and giving early warning of crisis events. Intelligence cloud integrates artificial intelligence technology with online politics on the basis of public opinion cloud and data cloud. Intelligence cloud is more intelligent and humanized than general public opinion monitoring software system, which can condense social governance policies, and has much more value in public opinion guidance.
Open Data and Enhance the Government's Public Credibility
The government, enterprises and public institutions have accumulated a large amount of data. In terms of management, they are the monopoly of some authoritative information, which leads to the fragmentation and poor communication of online public opinion data information among the organizations. To strengthen the information coordination among departments, it is necessary to break the "isolated information island" and "data dictatorship" status quo of public opinion so as to realize information sharing among major organizations, enterprises and public institutions, and maximize the development and creation of data value. The "big" of big data not only comes from a wide range of sources, but also is full of a lot of "useless and false information" with low value density and uneven data quality, which requires us to screen out the dross and select the essence. In addition, irrational factors also reduce the reliability of big data. This requires us to collect data and information as accurately, comprehensively and timely as possible, and try to maintain a rational attitude at the same time. If the research data is incomplete and unreasonable, the public opinion analysis report is likely to be misled, which will make it difficult for the government to grasp the overall situation of the crisis. It is likely for the government to make wrong decisions and let the government face a new round of public crisis.
All in all, the more data collected, the more accurate the prediction will be.
Therefore, the sum of all the data is more valuable than the local data sampling.
Big data processed in the era of online public opinion should be complete, namely, the data sample presented and analyzed should be overall, which urges the government to break the information barrier between different departments to show its diversification and high velocity in the network platform, to break through policymakers' closed unicity and isolated management ideas to intensify resource sharing among different departments, to bridge the information systems between big information institutions, and calls for government depart- 
Make Constant Efforts to Promote the Capacity of Research and Development, Technology Innovation and Professional Cultivation
At present, online public opinion monitoring and analysis technology mainly relies on content analysis method and Web data mining. An automatic public opinion monitoring and management system based on the information from public opinion analysis engine thus takes shape to track topics, predict trends, prompt alarms and generate reports or visually present the characteristics and development trend of public opinion in the form of texts, graphics and other forms on the basis of comprehensive data mining and semantic analysis. The information from the automatic monitoring and management system includes online public opinion brief reports, special reports and early warning reports. However, the development speed of the Internet is much faster than that of technology. Especially since WeChat, microblog and other we-media became important platforms for netizens to express their opinions, the fragmentation and diversification of communication contents as well as the complexity of communication paths and modes have created new challenges and requirements for public opinion monitoring technologies and tools. Science and technology and talents are the two wings of a bird, which can maintain the power of online ideological discourse right. In addition, not until we occupy the commanding heights in the innovation of network technology and network talent training, will we really seize the initial opportunity to maintain our online ideological rights of speech [20] . Therefore, we should follow this trend, plan for and respond to the trend, firmly hold the "cow's nose" of core technology, grasp the network frontier breakthrough technology and the key internationally competitive core technology so as to make better use of data resources. At the same time, paying attention to the research and development and innovation of network public opinion data security and personal privacy protection technology, and using new technology to guarantee the public security of data and the right of civil free expression is the way of good governance in the era of big data. Xi Jinping said in his speech at the Symposium on Cybersecurity and Informatization, "In order to take the initiative in China's Internet development and ensure Internet security and national security, we must break through the core technology and try to Open Journal of Social Sciences overtake others in some fields and in some aspects." [21] All this requires the country and the government to make constant efforts to promote the capacity of research and development, technology innovation and professional cultivation.
Improve Government Officials' Media Literacy and Strengthen the Awareness of Online Public Relations
Government officials' media literacy, also known as leadership media literacy, includes the ability to recognize, understand, debate and use media, which is directly related to maintaining government image and good social relations. Government officials' media literacy demands a comprehensive understanding of mass media and takes a positive attitude and initiative to publicize the policy, shape the image, guide the masses, mold the authority, and disseminate scientifically and effectively on the basis of the understanding of the relationship between mass media and politics, economy, society and culture. Therefore, leadership quality is a kind of ability, which should be included in the compulsory courses for the training of party and government leading cadres at all levels. Meanwhile, the awareness of online public relations in the government decision-making, policy implementation and supervision should also be strengthened. In reference to a famous public relation expert Michael Regester's principle in his Crisis Management, the government work should, with full of the milk of human kindness information instead of the attitude of the business, make good use of interpersonal communication strategies to transmit the first time information truly and transparently in order to set up a good image of service-oriented government. The effective ways are as follows: Open government affairs microblog to inquire politics through network, deeply open the communication between the government and the public, ease social conflicts and control negative public opinions; Improve the early-warning mechanism of online public opinion crisis and respond quickly, accurately and ruthfully; Make good use of new media strategy, set an online agenda, and cultivate the mainstream media to become the core force of public opinion guidance; Strengthen the construction and study of Internet-related management laws and regulations, and improve the application cognition; Make full use of public opinion technology in government governance, government service and government innovation, timely grasp the development trend of public opinion, and finally achieve the expected effect of network media communication and public relations [22] .
Build Various Types of Case Data Analysis Database to Improve the Government's Mechanism
At present, the Chinese government's research on public opinion focuses on the public opinion report issued in the process of emergencies and after the event and the awareness of online crisis public relations is not strong enough. There is a lack of regular interpretation of normalized events and the active correlation, evolution, prediction and analysis between normal events and public opinion events are rarely seen. Systematic studies on the early-warning mechanism, 
Conclusion
In short, we should fully understand the social value of big data, strengthen resource management and actively face with the urgent problems in the develop- 
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